Axo R sistant Terminal, 
Arc Resistant Terminal Pair and Automotlv Conn otor 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to an arc resistant 
terminal and an arc resistant terminal pair used for 
electrical connection in the application of a high voltage 
in an automotive vehicle or the like and an automotive 
connector (e.g. a connector, a Joint box) provided with 
such a terminal. 

Description of the Related Art 

Connectors used in an automotive vehicle or the like 
n^y be detached with a frequency of about once every 
several months or once every several years for the 
nuintenance and inspection of the automotive vehicle or the 
like. However, there is a danger of creating an arc 
discharge between the terminals of the connector the moment 
they are separated. Particularly, in recent years, a 
progress has been made to further increase a battery 
voltage to about DC36V instead of confining it to about 
DC12V of conventional use. Thus, there is a danger of 
creating a fairly large arc- The terminals are thought to 
De damaged due to such an arc. For example, a male 



terminal is normally bar-shaped or plate-shap d. and has 
its leading end portion slightly pointed in order to 
facilitate the insertion into a female terminal. The 
pointed leading end portion is fused by the repeated 
connection and separation of the male terminal with and 
from the female terminal and the accompanying repeated 
occurrence of the arc discharge, and a fused part is cooled 
and solidified after slightly moving toward a base end of 
the male terminal. Thus, the leading end portion becomes 
round and bulges out. In otner words, there is a 
possibility that the terminal is considerably deformed, 
which may result in a contact failure and may. in a worst 
case, make the male terminal fitting unable to be Inserted 
into the female terminal. 

A. a H anie to avoid such an inconvenience caused hy 
tte are discharge. Japan." unowned Patent Puhlleation 
Mo. 2001-2.69B5 (page. 2 to 4) dl.ol.se. a »le t.mln.1 In 
^ . resistance el->ent unlikely to create an arc 
Olsoharg. la attached to the ooter surface o£ a leading end 
portion of e conductive plat, fcmlng the male t.rln.1. 
Ma th . conductor plate Is in contact elth a f_**> 
terminal when the 1. t.-inal is oonpletel* connected 
„«h the fe«le where., the ra.ietanoe « 

,ep«.t.d last fro. the fe»al. ter-inal .hen the two 
ter-lnals are separated, thereby suppressing an occurrence 
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of an arc discherg in the moment of separating the maie 

and female terminals. 

The above publication discloses the use of carbon and 
tungsten as the resistance element. However, for example, 
tungsten creases an arc discharge with a power supply 
voltage DC of a circuit - 36V and a current between 
terminals - 30A. Thus, tungsten cannot be used for 
terminals used m an environment whose voltage and current 
are to be further increased in the future, in the case of 
UBin g carbon as the resistance element, adherence to the 
conductive plate is low and such a resistance element may 
come off the conductive plate to expose the conductive 
plate. Therefore, there has been a demand for a measure to 
^ore securely suppress an occurrence of an arc discharge. 

SUMMARY OF THE INVENTION 

in view of the above problems, an object of the 
present invention is to provide an arc resistant terminal 
Ma an arc resistant terminal pair capable of effectively 
^pressing an occurrence of an arc discharge even in such 
a high voltage/high current condition as to create an arch 
discharge, and an automotive connector provided with such a 
terminal . 

me present Invention i. directs to en ere reaietant 
termini to be electrically connected with en otner 
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at . contact portion * r of by Min, «itn 
th . otMr ta-inax. — in at i »t an -** 
0I . £1 nal contact portion or tn. arc raaistant tergal » 
^ „ £ an arc -atari.! -i-* ~— — 

tw the final contact portion means a 
titanium, provided that the tinai 

portl „n *icn i. oeporote, X»t — * — ~— * 
upo . saparatin, tM arc raaistant terminal tM otnar 

terminal . 

MMrtLU. an occurraac. of an arcn liacMrpa c» 
sap pr«..c W — - — contact Portion of on. 
^ of «. a- r..r.tant — -aini, contains 
tltMl in. .inc. tna -0 ni.char,. occur. -Mn tna finai 
^tact portion of a. on. ter^i i* — «~ 

into) from the other terminal. 

^ ar p resistant material is 
The titanium content Of the arc resist 

. 4fl1iar because a better arc 
preferably 95 mass * or higher becau 

>, stained by increasing the purity of the 
resistance can be obtainea oy m 

~ the arc resistant material 
titanium content. However, the arc 

^ contains titaniu. ~* — tna aiaotri- 
of tM — * a. a — — 

..ectricai conductivity Accord. » » — 

«. is any one of copper. 

..»»Hal of the termlnax is 
that a base material o* 

. copper mo,. -- - — » * " 4 ' 

Lai Mvinp a aiactricai conanctivit,. . 

IltM arc raaiat-t — * connncta. - otnar 



4 



t r^l. a P«t tnereo* - - — -* ^ " 

pr . f . r « My 1. contact «"» «- teIBU,al f ™ ^ 

^.etrlcel connection. ^— «■ ~ ~° 

r .. lsta „ t -ay - u,e 4 a, - «0 — 

„„inal pair inclnain, . -1. ~— * ~ » ^ 
tOT i.el connected — eeo* — *■ «~ «-~ 

contact portion, of tne ~ terminal. « — * 
Moh otb « npon 8 tne «. ««— 1~ P~™~. 

tM r..i«ant te^inal «y M P«»»cl, — in an 

automotive connector. 

ctwr object.. MM •»« — — 

tM pr ...nt invention -11 ™ — — < — " 
^ <* tne ~ -telle* — ptlon en. 

accompanying drawings. 

■ 

BRJSP psSCPIPTIOM Of ™ DEAKIHGS 

rIG . x is e sche*atic perspective vie« .bowing . 

. , HmAn t of the invention, 
tel^nel pair eccorolng to one e™bo.U».nt 

a - atrine clad material 
PIG. 2A is a plan view showing a stripe 

- mnA , fero aie terminals of the 
aB a material for a male and a feme 

rIG . 3 is a front view in section snowing a connected 

^ „4 a »ed from the leading end 
state of the terminal pair when viewed from 

f the feroal t rminal, 
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FIG. 4 is a s ction along 4-4 of PIG. 3. 

FIG. 5 is a schematic perspective view showing 
mother example of the male terminal according to the 
invention, 

PIG, 6 is a schematic perspective view showing one 
example of a connector according to the invention. 

FIG. 7 is a schematic perspective view showing one 
example of an electrical oonnection box according to the 
invention, 

FXG. 8 is a partial perspective view enlargedly 
showing a battery terminal according to the invention, 

FIG. 9 is a schematic perspective view showing a mode 
in which the inventive terminal is used in a connector 
portion provided in a motor, and 

FIG. 10 is a circuit, diagram of an experiment for an 
arc discharge resisting property. 

DKSC RXPTION OF THE PREFERRED EMBODIMENTS OP THE PRESEHT 
INVENTION 

rae inventive ere resident tergal U . ter-inel to 
„ ele ctricallY connected with the other tergal >t 
contact portion upon heln. connected with the other 
tergal, an* characterize* in thet at least the outer- 
.orxeoe pert of the rieal contact portion 1. of the 

ttC „.i.taot «t«i.i. specifically, .mce the ar<, 
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discharge ccur. when th. one terminal is s.par.t.4 from 
(fitted into) the other terminal, attention Is paid to a 
£ln ,l contact portion of an electrical contact portion ot 
one terminal. Horsln. the oleotrioal contact portion 1. a 
potion of th. terminal, which Is connect*, with th. other 
terminal -h«. th. on. an* th. o«h« ««-lnala ar. 
connected. Th. final contact portion Is » part of th. 
electric*, contact portion, ana means th. portion which 1. 
s.parat.a last from th. other ter^nal when separ.tln 9 th. 
„e re.lstsnt terminal fro. th. other termini. If «t 
X.„t the outer-surface part of such a 
portion 1. «a. of th. material having a good arc 
r ..istsnc and mainly containing titanium, an occurrence of 
th. arc discharge can be suppressed. It is sufficient to 
^ .t least th. oufr-.urfac. part of th. final contact 
portion of th. arc ra.ist.nt mat.rlal. part, of the final 
contact portion other than It. outer-surf.c. part may also 
0. mad. of th. arc resistant material. For e»mpl.. « th. 
£1Ml contact portion 1. a lay* • 
thicxn.es and present on th. out.r surfac of th. 
el eotncal content portion of the terminal, not only th. 
oot .r surfac. of the final contact portion, hut also th. 
entire l.yer «y h. mad. of the material mainly containing 
titanium. In t*e present invention, it is sufficient that 
a t least th. final contact Portion is mad. of the arc 
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„.le«nt material, and a P~* ( herei«fter. «T alao be 
referred to M 'electrical contact portion main bod,') of 
tb. el.ctrlc.1 contact portion other tben the tine! contact 
portion may al.o be mad. of tb. arc re.lat.nt material. 
Even in aucb a oa... . oocnrrenc. of the arc discharge can 
„. ,uppr.„ed 1* the final contact portion « «ad. of the 
arc reslatant material. Hoeever. It 1. not preferable to 
^ the entire olectrio.1 contact portion of the arc 
r „l.t«nt materiel .inc. the electrical conductivity of the 

terminal a. whole *• *— ■ — ' *"* 
^vontlon. It 1. preferable that the fin* contact portion 
„ 4 . of the arc re.l.tant m.t.rl.1 1. locelly provided 1. 
tt . .x.ctnc.1 contact portion of the terminal, thereby 
allowlnp the electrical contact portion main body to be In 
contact with a contact pa« of the other terminal for tb. 
metrical connection .ben tbl. terminal 1. wit* 

tbe otfcer terminal. 

the arc re.l.tant material for^no the fin* 
contact portion 1. de-crlbed. The arc re.i.«nt malarial 
u not particularly retried provided that It mainly 

contain, titanic. » » — ^ 

content of tb. arc re.l.t.nt materl* 1. « — ' « 

m^er. preferably » — • ~ « — 

„ 5 M8S , or higher. A. described later, the arc 

Mlrtut serial malnl, cont.lnln 9 tb. titanic ba. .uoh 
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a charact rlstlc that no arc discharge occur, avan la . 
vary strict coadltloa that an later- tera*oal voltage i. 36V 
and an lnter-terainal ourrent la 40 to 60A. 

The baao -atarlal of tb, involve tar-lnel « not 
particularly restricted, oat 1. preferably a "atarie! 
„. vi ng a high alaetrlo* conductivity. Sine. th. «c 
raaiatant aaterUl formlag tha final contact portloa .»y 
reduce tha electrical conductivity of th. t.r»laal a. a 
„»ol. a. aeacrlbed ...v.. a reduction of tha elaotrloal 
coaductivit, of th. tergal a. a -hoi. «» h. euppreaeea 
if tte „t.rial having a high eiectrlcal conductivity 1. 
o..d aa th. baa. material of th. t.n.in.1. 

For axa.pl.. coppar (pur. copp«) . . «»« """F" 
ilOTlo u» <pura alunu.nu»>. an al-lnus, alloy or tha li*. can 
„. uaad a. th. baa. -et.rl.1 of tha terminal. Thla baa. 
..tari.1 la pr.fer.bly copper (pur. copp«> or a copper 
^oy. It should bo noted that the pur. copper and the 
pur . aluMinu. are a.-called industrial pare copper end pur, 
aluml „u» end My oontaia .^voidable ia*uriti.«. 

The copper alloy i. not particularly r..tricted 
pr „vid.d that it 1. geaerally used a. a t«-ln.l «at.rl.l. 
« M y be a Cu-Mg-P alloy. . Cu-Fe-P alloy, a Cu-Sn allay. 
„ Cu-o.-F.-P alloy, a cu-*a alloy or th. UK.. For 
erampl.. following copper alloy, may be used. 

u) S a, 1.. to 2.2 mass ». Fa> 0.05 to 0.15 mass 
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n ru mass % remaind r: Cu and unavoidaW. 
p. 0.025 to 0.04 mass *. www. 

impurities 

„ 0 . 05 ~.B . or I—, reminder, » - mlVOltoble 

impurities 

» „- lower Fe. 0.1S mass » or 

(3) Sn. 1.' "see * or 1MMr ' 

• „ i™..r P. 0.05 mass * or lower, 
iower. ln> 0.1 mass » or lower. 

rOT .i„d«. CO sod snav.14.ble impurltl.. 

(4) so. .toot 0 . or lo«r. »• •••• — % « 
lOT er. «— — » and un.vold.bl. impurities 

(5) 0.6 * or lower. P. 0.0* «so * 
l,w«. re-slsoer: cu end unavoidable pities 

,., Mg, 0.7 ma.. . or lower. P. 0.005 mess % or 
10 wer. remainder, C and nn.vold.ol. impurities 

(7) 1 m». « or lower. P: 0.00 — « " »wer. 

r^sind.r, CO and un.void.ble impurities 

.« .... t rem.ind.ri Cu Mid 

(8 ) »« 5 to 40 mess %. re» 

uu.vold.bl. i*puriti.s 

^ .iomloum alloy may. for « « ^ 

.lloy. - "-Si o^loy. » ""CO-SI .HOP or toe liKe. 

„oreln.«e, tne .resent invention 1. — - 
aet .ll wltb re.er.noe to tn. .ocomp-ym, dr.*-.. 
00 t limited to an illustrated em»odl~nt. 
latic ^POOtlv. vis. ...win, a «.. — J 
r „i.t»t t.^n.l. - present invention «e used . 
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£wal6 terminal 10 and . -1 tcr-lnal 20 which are 
automotive connector tercel.. The MK terminal » « 
integrally formed with . bottom well 12 extendi*, « 
tor-era end badward direction., en ln.ul.tieh barrel 14. a 
conductor barrel 15 and e teralnel connecting portion 10 
which are ,uece.»lvely erran 9 ed along the bottom wall 12 
from the rear .Ide. A pair of left and right elongated 
projection. 13 project up-ard fro. the upper .urfac. of the 
Mtt. wall 12. The reepectlv. elongated projections 12 
„„„„ ..ccare by a ****** length fro. a poeitlon 
.lightly di.tanced backward fro. the leading end fece of 
tBe attorn .all 12 to .upper* the male terminal 20 (-ore 
apeclflcally male tab 22, to be ln.erted int. the 
terminal 10 from below. 

Bach of the in.nl.tion barrel 14 and the conductor 
berrel « include. . pelr of left and right holding piece, 
extending fro. the left and right edge, of the bottom .all 
l2 and 1. mounted on en end of an dieted wire 30 in 
wM ch a conductor 32 1. covered by en ln.ul.tlon coating 34 
„ ahown in PIG. 1. Specifically, the conductor barrel 15 
i. crimped to tightly hold a conductor 32 expend at the 
, na of the isolated .ire 30 from outer .idee. wh.»« the 
ln . ul atlon barrel 1. « crimped to tightly held the 
luxation coating 34 fro. cuter side.. The tab 22 of the 
mating male terminal 20 la fitted from it. leading end int. 
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th . terminal connects portion 16. ahich * " 
tex-ipal Wadin. .nd Portion 1. .nd a t -ix-1 -» "dy » 

«rra»ge« »ahino "» en4 pcrtl °" 18 - 

OT th. other heed, the -1. terminal 20 include. » 
1Mul .tlon barrel and a conanctor barrel <aot she, 
complete!, elellar to the inflation barrel » and th. 
condnctor barrel 15 of the Ml. teralnal 10. ana th. 
plete-awped tab 22 1. ror«d et th. l.adln S .nd thereof. 

„ ttt s «bodln*nt. th. terminal connecting portion 
16 OI th . £M ,al. termlnel 10 and th. tab 22 o. th. 1. 

. ,„ .l.ctrlc.1 contact portion.. Upon 

terminal 20 form »x»cirici 

.epoetin, th. -.1. t.rmln.1 20 fro. th. f«nl. "rminal 
10 . portion of th. r-al. t«— 1 » *• 
1Mt th. lnn« aid. (hatch.d portion) of th. ^ 

portion 16 of th. fem.1. terminal 10 ..rve. a. a ^ 
contact portion, an. aooh a final contact portion U -ad. 
of . arc ».l.tent »tcrl.l mainly contalnln, titanic* 
in th. «i. t.rmln.1 20. th. Ladinp .nd portion 

(h .tch.d portion, of th. tab 22 - a — * 

, ~* a rr resistant material mainly 
portion, which is made of an arc resisrau 

containing Ti. 

Both ta-in.1. 10. 20 can b. for-* * «— «■ ""^ 
dad material, a. .hoan in ,.C. 2 oat into .mt.nl. 

sMpM . Thi. .trip, clad material 1. *— * H~« • 
.trip-shaped W .r -2 mad. of th. arc «-»«-* 
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^ contains Ti <n raloaft r. « » resistant 

layM -, .lea, sn ed,e - • P-t^ « * <~ ^ 
to „oe lateral a- of an "Active layer « in a she™ 
^e, of th. active layar U — - * — 
„ t6I18l . and -shin* the t« layer. U. « "« g ral to eaoa 
„ th « by roll*.*, -at hydroatatlc ertruslon. - a UK. 

POX example, a titaaic stripe clad serial 

Aiiov as a conductive 
conMininp pur. copper or a copper alioy a 

„ t «lal i. Pre.er.ox, used a. the .trip. eled „««i^ 

In t ho Preeent invaatlon. -P«iric taiOca...., o, both 

4f . h1 „ _ At wherein both layers may 
layers Ll, L2 can be suitably set. wnere 

_ tho thlcKnaa. or toe layer -2 — 

-* « — - — 

„. ceaarally. it i. a—eat to .at th. thieves ° 
the active layers .ithia a raa 9 e or. .-»■ <>.! to 0.2 

***" ,„„,« 10 20 are fanned by atomping the 

Both terminals 10, *v «■ 

atrip, clad — - - • ~ - ~ ~ 

„ raaiataat l.,.r ,2 i. pi.ce. (hatched — « 
„ _ to O. l.cat.d at th. fiaal coatact portico of - 
t . mlnll .no banding th. sta»p.d-oat atrip, olad s-t.rl.1. 

„ 3 ia a front view in .action sho-ing a connact.d 
state 0I the „. t—» — viewed fro* th. leading end 

„ * no 4 la a .action along 4- 
of th . fewle terminal 10. and PIG. 4 is » 

. fig 3 the arc resistant layer 
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L2 1*, containing fi 1. provided « tb. Inner side o £ 
tb. leading end portion 1. In th. *— *«1 10. ™> 

£ e»ele «ua 10 16 mteor.ll, forae. w«b bonding wall. 
lte ,17., .tending UP the opposite left end rlgbt 

ea9 . s 0£ tb. bottom veil » -d eleetlc piece. it» ("b, 
„t.ndln 9 obllguel, inward tow.rd tbe bottom frc» tb. npper. 
end. of tbe reepectlv. .tebdln, .ell. 1« <».>. 
end portion. 1.0 (17C of tb. r..pective eleetic pleoe. l.b 
(17B) «. turned in a direotlon < upward in tbe .bown 
. xwl ., «„ fro. tb. t.r.in.1 2. .-or. ap-lf".!!* 

t .„ 22) to be fitted into tbe terminal enacting portion 
U and part. ,do«>..ro-pro 3 .otln 9 part, looeted at 
« Poeltlon., of tbe leedin, end portion, l.o (17c, 
Bll9Mly dl.t.noed toward tbe b... end. fr« tbe leadlnp 
enc f.ce. COM. into contact wltb tbe tab 22 of tb. »el. 
t en.m.l 20. * radiu. of curvature » <». ™- of bent 
po^on. between tbe .tending .all portion. «. U7.» -d 

.~j.«ie in tbe arc resistant layer L2. 
as not to cause any crack in me « 

■in ptc 4 the arc resistant layer 
Further, as shown in FIG. 4. rne ax 

„ „ prided on tb. end inner .urfec of tbe bottc .all 
l2 ma tbe leedin, end portion 1. of tbe female tergal 10 

„ t «. op— - - — at the " 

El4 . ls .o .lantad a. to widen tb. opening toward tb. front 
end by ..-died angler .triKln. (or by bending). 
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The tab 22 of th -1 t 2. » *«— *» 

£oldin9 bac* th. l.« eM ri,ht ei<.e - a — <* 
th . .tripe cl.« «t«^ .ob.tantleily by ISO 

such that the are r..iet»t layer " " — « >< ^ 
out ar el«e of the concocti™ leyer tt. - *— 
ttlete «. of th. o«a -eteriai. xhie tu*— « »"* tly 
lara er than a vertical stance be«e.n the ter-ln*. 
contact portion. .aown.ara-prO.ctln, P~« of the 
„ a ^ton. 17c p »c loeetae at th. hottest poeition of 
th . — ««— » - th. .lon 9 .t.a promotion. 13 In a 

stat . where tna ^ - P««- » ^ 
BJ , b<*y 17 .» not .l..ti«lly *.for~«. 

„a tab 22 baa a langtb .efficiently longer than the 
viath of tbe layar L2 »da of tba arc «— « »teri.l 

no. 1). Accordingly, in thl. tab 22. th. arc 

patent lay- » « «~ * « ~ 1 " <,1,,9 ~ ^ ' 

^ hereof behind tha arc reeietant Xayer U for-. « 

„, 1n Kodv (conductive layer Ll). 
electrical contact portion main body lco 

««nr.ietelv connected with each 
with the terminals 10. 20 completely c 

otbar. th. electrical contact portion -in body ^ncti™ 
Xayer U, of tha tab 22 an. that of th. ~— 10 

J dlr-tiy in contact to aatahliah a. —leal 

« c distent layar » locate at th. outer surface of * 
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called -ngular .tc»U9 treat, nt that the thicKneea of the 
leading end f the tab 22 gradually deorea.es to 

ite leading end. By .uch a treatment, the conductive layer 
... can he prevented fro» being exposed at the leeding end 

portion of the tab 22. 

Xn the preeent invention, the tab 22 need, not be 
Integra! to the *aln body of the -1. teniae! 2. and M ». 
£ or e,a»ple. be a det.oh.ble ..par.t. part. I* »<* * 
^. fcr e^le. the d.teehebl. .eparate part 1. entirely 
ot partly »d. of the arc re.iet.nt material ..Inly 
confining Tl. FIG. . la a —tic pempeetlv. view 
■hclng ..other enable of the -1. ter-lnal according to 
th . pr ..ent invention, .herein a «-ln body 72 and a tab 22 

,„ rtr si of a male terminal 70 are 
(identified by 71a in FIG. 5) ox a 

eeparate parte- In the node of «d. 5. th. detachable tab 
22 1. „de of th. arc reelatant »terial malniy 

conteining Tl and can be incorporated int. th. teraanel 
^ body 72 by being fitted into an electrical contact 
pcrtion .ain body 7!b .ubat.nti.lly In th. for. of a tube 
ond cringing this tobe-ebaned ood, 71b. I. thl. 

^e^ut. a leading end portion 74 of th. t.b 22 «71a, 

. . m al e terminal 70 to 

forms a final contact portion of the max 

6uppre8 s an occurence of an arc dl,char S e. and the 
wlth th e electrical contact portion of the female terminal 
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l0 to be eXeetricnXXr coveted tharawith. "thou* the t.> 
22 ma> i. — of t» arc resistant -««laX — 
ctai**. * in the — of K.. >. onX y too Xealin, ana 
^ 74 thereof «y. for — * — " ~* » « 
„ sl .tant -atari-, in — «— - «~ 
pa^on of - «x. ta-in* 7. is — - *- ~ 

resistant materia «oioly containing H. 

A ^od for P^uo^ th. inventive arc re.ist.nt 

teimln aX i. not particuX«Xv -strict... « ~* 

v*^* to which the clad material made 
above, a method according to wnicn 

op of toe arc distent -atari* «o^y contain^ XI an* 
the conductive M t.,i.X is staged out into . 

w the filial contact portion 

terminal shape and bent such that the final 

~* arc resistant material 

of the terminal is made of the arc 

a method according to which a 
containing Ti; and, a metboa 

piE t <t. b , -do of arc r-istant — - — "* 

tM el ectri«X contact portion such that tni. part Ctao, 

^ «. — — — • A """"l 

.urfece. of the arc resistant ter^aX - - - 
wt ,ta»t ter*in.X pair acoordin, to the preaent invant^n 
Z .urf.ee treats aucn aa Sn piatin, ^ ■» — « 
« entire outar aurfaoa of «. .XactricnX contact porti- 
or ^ outar surf .0. of the — — contact portion -ain 
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J— - — — — - m T r t 

:rr r- - - - — - - 

^ - — — — - - 4 

, * female terminal 

„_ , ^le terminal and a temaxe 
for example, as a mexe 

with each other, which are used as an arc 

i „ — , — «~ — »-* et °-' 

su re i aV s and motors 

pEO vided with connector portions. relays 
proviae oonnectlon with 

„ v ided with connector portions for the 

<~ * — — - — — *• 7; 

lllte * MPtiv8 view showing a 

fig 6 is a schematic perspective vie 

fro the present invention. 
„*«r assembly according to the p* 
connector assemo y pltt rality of 

4« ea ilv a male terminal provided with a P 
Specifically. electri cal contact 

( two in this example) male tabs 

* „„ nfi ftor 50. whereas a 

rtions) is accommodated in one connector 
portions) ^ termlnal 

* e maie terminal connectable with x 

fC of female electrical contact 

provided with a plurality of f« 
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p rtions is accosted in tb. other c nnector 53. Tb. 
connectors SO. ,3 ar also connected a. tb. mala «-l 

termini, are — » — * ""* ly " 

W ell a 9 ood arc .oppr...lop affect eaa be obtained by 
u . ln0 tb. inventive terminal a. at least one (preferably 
boU,, „f the male and female terminal*. 

pI0 , 1( a schematic perspective view sbcing one 
^1. of an eleotnoal connection bo, ..cording te the 
p t ..e»t initio.. » an electrical connection bom .. of 
thlt ..bodiment. a bn.ber .ranging " 
.eco-odated. an. a plurality of (tbre. in tbia example, 
sector Portion. .1 are in contact rnitb tb. bnabar 

^.nging portion and erpose* to octal*, are provided. 
^ connector portion .1 is accommodated ib a bood 
wMoB „ formed on a casimg of tbe electrical connection 
bMt eo and into mblcb terminal, project from tbe busbar 

. „ e ie 0 trioal connection box as 
arranging portion. In such an electrica 

offset can be obtained by 
well. * good arc suppressing effect 

-4- i M fit either terminals 
o.lng tb. inventive t~»« a. -t 

of ^ oonnector portions .1 or tbos. of connector, 
.preferably »• botb,. ». . » a -cbematlc perspective 
vl „ sboviug a case vber. tbe inventive arc ratten 

» used a, battery terminals. X Pood are 
..ppressln, effect can be obtalne. b, using tbe ibv.nl 
J^el as at Last eltber battery connecting terminal. « 
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„ ^r™±nals 90 of a batt ry (pref rably as 
or electrode terminals »u 



both) . 



FJG . , is a schematic perspective view showing • ess. 
rn. inventive arc resists terminal is In a 

«*« having e connector portion U0 tor the connection 
, lth „ kernel circuit. The connector portion XI. is 
»eorpor.ted into . s»tor -aln 1» - this «de. 

herein the inventive ere resists tergal cen oe 

* .1. in of the connector portion 
suitably used as terminals 111 of r 

^ arc resists terminal, the arc resistant 
terminal P.lr and the automotive connecter eccordin, to the 
present invention ere not particular* restricted 
„e„ver. the, are suitebl, used in a. application in which 

,_./(=t»lv after the separation 
m mter-tenolnal voltage i»»edlately ar 

ef tbe te-lnai. he called -erely 'inter-ter^el 

volte,.') la »d*V to V .pr-erehl,. »V to ..V. sore 

.. — terminal current during 

preferahlY »W to 42V) and an inter ter»w 

th . OT ntaet ,«y be called -rely ■l.ter-terCal current , 
1B 5Jk to 60A <P»r.r.bly 3.A to .... .ore pr.rera.ly .» to 
-ore pre*. rah* m an application in which the inter- 
nal voltage is ^VUIV, and the inter-tercel 
c «rent 1. » to m .Pro.erehl, 3.x to 
prerarahl, ... to ..... —rical - - 

Linal voltage and the inter-te»inal current «y he 
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MteriBl - the electric.! contact P ^ or the 

teOTlM i. r.r -aapie. in . ~— 1 * «- (Ctt/!D ' 

„ . b ..e a.teri.1 - - .^"^ ~° tMt r0 " iW1 ^ 
^ th ereo £ . a. arc alache^e occur, .van m the c... that 

th . ta t«.t— 1 I- »««V(alV) - «- 1 " t «- 

„„ t l. 10A. Further, in • terminal using 
terminal current la 10»- 

oop ,er or a oo,p.r ^ - ' «" * *" 

electrical contact portion .el. ho«y - - 

that the inter-terminal 
alachara. oecure In th. caae tna 
„ ltaS e i. DC3.V<alV> ana the inter-t.^ current 1. 
to 60A . » either caae. an occurrence o, the arc oiacha^a 

. 4 , , final contact portion Is 
can be effectively suppressed if a fi»*l co 

roaae of an arc resistant material ^ containing Ti. A 
gating speed of ^terminals is not particular* 

nf rne arc discharge can be 
restricted. An occurrence of the arc 

-a for example, if the separating speed 
securely suppressed, for exempt 

* ^nt 30 to 600 mm/min. 
lle8 within a range of ahout 

(particularly ahout 40 to 550 mm/mm- >• 

EXAMPLBS lfi lxlttetr at. the present 

The following samples illoetrar 

these examples are intended to 
invention, however these examp 

— + to be construed to 
illustrate the invention and are not to 
lllus " Many variations 

llai t th. .CP. or th. Preaent Invention. Many 
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«, ..edifications of 6»ch example, -ill erl.t 
departs from the scop, of «h. Mention.. Such venation. 
„ a „c*Mlcatlon. ar. intend*, » »• «"•»» «» " 
the invention. 

^..k 1 (arc dlBChnrg. r..istin 9 property of the arc 
re.letant Mtarlal mainly containing Tl) 

Two round har-.b.p.d t.r.ln.1 model, (diameter, about 
2 , », mad. of Tl (purity of 99.5 « « — 
u „ a . Th.s« two tercel. -perete* at a .epoetin, 

ipM d of 100 «/«". « a oondltion that the lat.r-ter.lMl 
voltepe is DC36V and the lnter-terml«-l onrrant 1. 40» to 
M A and an occurrence of an arc -."charge wa. confirmed hy 
a dxcult ahown In FIG. 10. Specifically, the male 
t.»l~l =0 the female ^ » were bro» 9 ht into 

contact (connected, with each other to he connect- It. a 
^tary 100. a varlahle reaietor 1.1 « P~~«» «™ 
th . hattary 100 an, th. terminal. 10. 10 to control a 
^t amount flowln 9 throe* th. clrc.lt. The current 
^nt flowin 9 through th. circuit wa. made «a«.hl. hy 
pr .vldin 9 a .hunt r«l.t.r ,.t.ndnrda= S0mV, 5 .h> hetween 
t h. hattery 100 and the two legale 10. 20 and provide 
M O.C111..COP. 101 in Parallel — th. .hunt relator. 
^ ^-terminal v.lta 9 . .as n»0. — * provide 
„ o.ciUo.cop. 103 1. Parallel th. two * 10. 
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20 . A ^orement result Is shown In TABLE- 1 b low- 




*) 



» occurrence of the arc dlecbarpe cannot b. 
confirm e»ee tb. te-lnal. are M » «~— 

the separating speed. 

- iPKiiT k i confirms that Ti does not 
The result shown in TABLE -1 conixrms 

an arc — • « occur even in tb. condition. tb.t 
th . ^-t^ vo»e 9 . - «« an. tb. 
current is « « - - ba. a — *— « - 
stance. „ is app~ent fr- tbe above result tbet n 
aro olscbar<,e occur. — tbe — ^ 
belo . „C3SV end tb. I current i. b.X« «» 

A ^ resuxt «no arc dlsebarpa, - ~— -en 

^ «-~ - — * » -> o£ 

, lloy cxan -ateri^ .operated in condition, tbat tb. 

^er-ter^nai ~lta,e is - — — ~ 

„ SOX an. tb. separatin. speed is - — — 
«.r««f le final contact portion, tnereof 
titanic part, thereof. !•«• 

_ h . ld in slldlb. contact. Tbe properties of tb. Tl/cu 
ellw used m tb. experi-ent ... a. toU*-> 

Ti.pnrltr of »» «• ° £ °-° ! " 
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Cu-alloy:MSPl produc d by Mitsubishi Slndo, Cu, 99.3 
mass %. Mg: 0.7 mass %. P. 0-005 mass %. 
thickness of 0.35 mm 

REFERENCE EXAMPLE 

Using round bar-shaped models made of tungsten and 
puxe copper, an occurrence of an arc discharge was 
confirmed in the same way as in EXAMPLE 1 except that the 
inter-terminal current was varied. A measurement result is 
shown in TABLE- 2. 



ARC RESISTANCE 
MATERIAL 



Pure Copper 



ARC RESISTANCE 
MATERIAL 



Tungsten 



TAB LE -2 

INTER- TERMINAL CURRENT 



20A 



NO 



30A 



NO 



40A 



YES 



INTER-TERMINAL CURRENT 



10A 



NO 



20A 



NO 



30A 



YES 



Unter-tex^nal volte,. • ^V. aeper.tin, .peea - 100 
nun/ mi. n - ) 

It i. apparent fro- table- 2 that .a aro oi.charga 
Mro „ the o». of par. oopper w,.n «e inter- tardea! 
vol ta 9 . 1. «V aa« teter-ter-tael c~r.ot aeco». «0» 
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t rminal current is 30A or high r- This result shows that 
the inventive arc resistant terminal has a better arc 
discharge resisting property than the arc resistant 
terminal using tungsten as a resistance element. 

According to the present invention, the inventive arc 
resistant terminal can effectively suppress an occurrence 
of an arc discharge even in such a condition that the base 
metal of the terminal creates an arc discharge. 
Particularly, even in such a condition that an arc 
discharge is liXely to occur: the inter -terminal voltage is 
DC36V and the inter -terminal current is 30A to 60A. an 
occurrence of an arc discharge can be suppressed regardless 
of the kind of the base metal of the terminal. 

This application is based on Japanese Patent 
application No. 2002-321,240 filed on November 5. 2002. the 
contents of which are hereby incorporated by reference. 
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